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$ n t ffiiB-fc ^ «r ffl ssgt -5 msc® m 

Wit. MlBSiHWomE^y— KiHJcffllBT K«0 



14b 




13q 



X 

*?U4S:*U H5ET y- K£»ttLT-fc/uort»te* 

*JLtt4:#u ittjE* y— h^«ttut/Korta<D« 
WE-fe/uSrifta-rsfca^fc-fe/u^ r y — Kfloflj £ # y — 
y— K^y Kyu— h 

mn^mmor y - Fm<D&ft\z&n&mi&-r z t&iz 
ffliE^fflsp(7>sfjia^y- K«j<7>«^>td, miary— k« 

r y - KVKKJS-f-s SAM* ***** blBM-T* i/— 
9 ^ £ Lt mat £ tufc r £ *4#« J: -T ***t 

&&^xffi^bixx^zzt&&mt'rzni#3£iizu 
4»* £ -t z i tciB«coj»»a?feffl mmm± y 

Z d 1 t -T Z IS *« l (cBttojftftttttffl hum 

n** * £!S3fcii i £Btt*>**HUM!* 

[n^xf 8] msa* y— Koisst^y - Kxy k 
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fiS: s tirir n s r t t -r z n*« i icb« 4>«*w 

9] 4>A«CEISnt^ y^i/y^o^ 
— K^aMJtrte^fcir/u^ litjE* y — K £ T y — K £ 

lWEjK^JBowiBJcWib*Lfc#-fe/uory-- KWt, W 

fflE-fe/i-S:t*«-#-Sfc«?>«cS»E*/KZ>^y — K(NK:#« 
E«£*i5* i^y-Kx> hvu- hWS2^y- 

7^y — K«^fflM«fc*»i-S«»*fflJB»*»6>*y-- 

imxmi o] WEry- K«c»-#-««»o«i6tt, 
t^s c ^ zm*i% 9 



3 

[0 0 0 1 i 
[0 0 0 2 J 

V>£&fl(*tt«tt (P r o t o 
n Exchange Membrane Fuel 
Cell: PEMFC) ft, t£*^$§maffi!cJ£^T, 

[ooo3] roip^-rtyJMM^ 

xhr>. ^&$btezj&m&w<Dw:*<D^m&&mit>T 

[0 0 0 4] IttJiEPEMFCte, fc$S t t (DMictft 

T\ — o<Z>)gm?feT-£>5i?>^ (eel 1) tery — K£ 

£ £^ AsXm& £ ti £ . 
[0 0 0 5] wOPEMFClC$*;h,a**^;^2fcS| 
^te, — I^^5 0-2 0 0/imiS^|M& 

Z>tL$><D%$fM (suppport layer) 

[ooo6] s/c, :oj:5^pemfc (TKm^Tt^ 

&*mmnmk) x\t. z.<dp emf c\z 
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[0 0 0 7] ~<D£ 5 4PEMFC^S^l5^fe» 

[0 0 0 8] — 2t\ li:^^ * y -^IMtt (Dire 
i0 ct Methanol FuelCell :DMF 

[ooo9] miB-aoj»»«ftwt, ^ttit)$ftt^ 
x&m.^x&btitzm^&Mm'tztzMz, saut* 

£3§®«O^Y7tf — h (b i p o 1 a r pi 

ate: mm&m.m) t&mmztiz. 

[ooio] witom*mnmmt±* &mm<r> 

[ooii] L^Lftasf,, pemfc (*5ss-r 

om^-fer /L- d» b * t> J*J ttfl (7) mfiC-fe: /i- IZ. ^ Z> ^ t-jg^a 
[0 0 12] ^ ^OJ:5^PEMFCf|jl1|SW 

5(7 *^jcttffl»w^Kt^w^d^sa*3^*i:, *<75ib 
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[0013] &^m*i&mj3is-£Zz 

[0 0 14] *I»»No. 5, 9 2 5,4 7 7T*li, 

»*>±S«WU *l'7l'l'3<D±T\ZT K4 , 5, 
6, JfcW*y-K7, 8, 9 £;h,fc«#tf>^ 

[ooi5] mummmmi&(Dmmz&i£tiz>jf77T 

5J:5lcRftt5^*S. ffiE«£*B*H&*> 

^#ft Sftfc»#r»«R«#** ttt t * < t£Z> 0 
[0016] 

[0017] 

Six, *r<z>W«ltc;fry- KJfctfT /- K^fltibfifct 
^» WIE*y-Ktry-Ki:fc***ixfc*«« 
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e 

tt, £*Lte*r*U B9EXy- KtSttLt, 

*Lte«r*L, ffifflB* y— KIC8MIT, -fer/U0>rt«*>* 
» £ ffift £ SrSrfcfi * * £ fc £ H&£^mf&1®& £ . 

WfESJW*B^>fflE^y— Kfliow^jc. jifrET 
y - K«oSM«*tt»'rsilB»^^ffl»*»6i* y — K 

l) 

[0018] frftWnm 2 ftffEfg 1 

[0 0 19] *^^^S3^1«I1 ffiE*l 

[0 0 2 0] *««0JS401««W:, jWE*3eOtt«^ 

[0021] *3g0J§of& 5 mEjR 1 <»mmz. 

* m&mc xvj&f&ts nr«i* * tix^ z z. t z&m t 

[0 0 2 2] *i^0S6 0lfil StlESlcofi|^(c 

[0024] *lP^of8^ifii, i?taSioiic 
^v^r, ffjE^y- Ko^imffi^^y- k^u- 

[0025] ft*5, fflEmi— ms<D^-rti^—^<om 
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mm&mmr;— k^u— Hcfliibixs £ 51c 

[0 0 2 6] £fc, ffiteBW£*J*"*--5fc«>tc, 

#y- KM7y- Kic*»*nfc*««i: % fite^y 

»Sfc«)lcffl|s-fe:/K7>^7 y — HHf£4HrK<3ft£JiI l 
*y-KxyK^U- h&tf®2;*;y- K^V K^l — 
bt, mu^m^nG-t^^mu* y — KJc^jes-t-sas 

1 0 0 2 7 j *$§93<7>jfi 1 0 <D«g«w:, mum 9 <7>tl« 
lessor, miBry-Kfc#-t-sift»©«i6*«, 

[0028] *^^^>m 1 1 <nmm*. mum 9 

[0 0 2 9 ] *8«oSi 2<Dtt*Ht % 

[0030] *$g^*>mi 3<ott«tt % mess 9 ant* 

[0 0 3 1 ] 4^«««:, ffiGSB9£>1R« 

fcfcir^r, ttB»}Ul$ft«iit«tt# t urn-?*?** 
[0032] 5<D»«Rwt, sniam 9 <omm 
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[0033] #*9J<DSi 1 6 olMRtt. iftiam 9 

[0 0 3 4 ] ME* 9 ~® 1 6 OM^^ftl^ 

/Wfr* 3ffl-ro«:tb*u ffif!ajK^JB«c«t"t /urates 

[0 0 3 5] 

So B 2 fi«7y-KiyK^^-H 

» 1 £#y- Kxyp^i/- h 1 2^Bf3enw«s***v 

- KilS 1 3 aXt«> y - K*«« 1 4 b#Br«* * (C 

sector 0 murs — K3c> k^u- h 1 1 olio 
^^IcliBMAP 1 1 l&Wtiin 1 1 2^ttb 

[00 3 6] flfJfSj&£f$£AP llltt, 1 0 

J0 5 0 mW.1zsi"*<y? 1 Oco^^fcMt^fcir y — KSSS 
1 SaRT^^y— KSSm^l 4bte±/Us< y ? 1 0P*IO# 

(/f:t)^ot, -fer/U^j,^ i 0(O^t-^(c®U«7t^5^ 
[0 0 3-71 H3IJ, 1^2(Cl^L/i^/U/^5/^ l 0<7)$E 

ry — Kaiv k^i — h i i <t^7 y— k^u— k 

i 2(ci: \) ztibm<nmmmi®m$ixitftmx<Dn# 

[0 0 3 8] !3-|6$:#.BBt5i:, Hfiftlct/i,^ 

y ^o^«Sr«fi8-t-sffiriar y — k^v k^u— ■ h 1 1 
^^y- K^w- h 1 2 irOFfl^-oo^yu^^f 

SRIBi^rfcv^TEfi^ixr^So ^-fe^li, yv^u> 
5^? owfBaD^ttjKJB^rtsnr^s^-r^-^^ftiB, 
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;/UV2 0a, 2 0b©i«fcttit5i»Jt»»*f 2 l 
a, 2 1b£, tOTS{CMfS^tSfi-2 2a, 
2 2bb&M:ffi-t-Z> a ft5l2-Y^>'*»»flgJB2 Oa, 2 0 

bteig 8 \z.7^]^tzX 5 ^yyL/y2 0iO(^fijffii: 

f&mm 2 0 2, 2 o 3*$ajB*ix*:*jBc«r#-rs. 

[0 0 3 9] ilC-C, miB*»tt*«tt2 la, 2 1 b£ 

«J&U £^gN&Sff£f 2 2a, 2 2btZ.tl\Z.mm£tlZ> 
mU*ls-7\s > <7>te«fl cofcfejSEJg fi*y» K 
JttJl5£5^M3B*t 2 2 a, 2 2 btcte^^^fti CD ^- 

t^2 2 1a, 2 2 lb^Jgfia^ttri^o ME^SS 
*«*t2 2a, 2 2btt^tfci £Sv<7>i«S»iHgj5£ 
-rZtzXKD^ir^/i'2 2 la, 2 2 1 b^r^fT S^it^fc 

[0 04 0] S5flB«-tr/KO±TKiW:SftiSry - K£#y 

- K^r-»tii ir^tsry-Kinsi 3 

a, 13bRWy-K*S«14a, 1 4b^ttfiU d 
^y-K*m^l 4b^/U/^^ l 0 (Dftm^MTfT 

[ o o 4 i j 05 izTjk-tx 5 mia-fe/nn^wcfflwa 

»«W*f 1 5tt*»ft«fclM»UT*««l 4 a, 13 

[0 0 4 2] WIB3SiH«S 1 8 OT»^W:*»i«»aihW 
»1 6*Mlx.fciT,S. Cix«^IlS-r^->'^mJ^2 Oa, 
2 0bOT«**lr^fflW«l 8Jc«»3ft««A*n*C 

[0 0 4 3] ■ 6 J: 9 Ic. ffllBttftffi1R*B*t 2 1 
a, 2 1 b<OH«*CttJE**«*»^WJC«ttt$ixSr 

1 0<O^««c«HJ$tiS^i:SrlSJh-*-5 o 

[0044] mc*aE-cmeffi«ttMnit 22a, 22 

-KiSKHa, 1 4 b t* y— Kxy K:7>— h 1 
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2 0^^tctttB51— »— »ft-r*fta?Ll 4 1 a , 14 
lb, 12 1a, 1 2 1 bd*Jgjft SIXTIES. 
[0 0 4 5] £A_b<7>J; 5fc«/*S;ftS*irCti\ ffiGft 
tSl3a, 13 b, 14 a, 14b(D*/ri^Ht 

1 8 £i§ CTTk** 12;* ^ J — yuco J: 5 fcjRfsf 

a*«te**Lfc*, r/-KtZ>*»tt*«*f2 1 a, 2 1 

bfrfl&T/CdtO. 4#fc.#y~ Kflfle&Sfttt^ + iM^ 

7(? 2 1a, 2 21bm«aft»»W22a 1 2 2b 
[0 0 4 6] me<Ojgft©J8«T-, £?P]S5 1 8 J*Hc<f£g 

«o*y- K*««i 4 a ^teiajory- 
Ktttttl 3bi:$rt^lgf^ *MB7V-K:* 
> K^U— hi U^V- K^V K^lx— h 1 2 

1 8 aJV^ h l 8 bo»)B»fil:J: 

-hi i y— k^v k^u— h i 2(cj: vmmzti 

[0 0 4 7] mE*»»»ffljL»tt 1 6ft^>-!;y^ 
fflt^o 1 8a>br y — K£(OPfltf>£l5#*C 

[oo4 8] im2<nnm<DMm 0913, 3^0-^^ 

t>, 01 0«@9C0ffiFf®gir-*>So S2C0HlfeO^ffi<?D 

[0 0 4 9] 0 9 km 1 0 *r#HR-i-«&, 7/-Kxv 
40 — hlla^y^Kiy K^U — hl2a^ 

5. **^li**»OW p ^>'X*JRXV««fiSrft:2 0 
a, 2 0 b, 20c^^ty$M20a t 2 0 b, 2 
0 c^±TM^?,tit»«SrW2 1 a , 2 1b, 

2 1cava««»»tt2 2a, 2 2 b, 2 2 c £3-* 

[00 5 0] W||;{j:»i8a, 18b«x.f) 
ix, rr^ffi|2U^»10^1feo^ffi^RPJL/c*ig<7) 
^SvSWttl 5 a, 15b^tttf$ e tlT, gfJlB 
50 7;-KxyF7l/- h 1 1 aKlttmia^JB*! 8 a. 
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1 8 blZttfc-f 5»«AP 111 a&tfiffiffiQ 112 

i 5 b nfftfcCfcm i <D^M<Dmm<o £ ? \z*:<d&* & 

ttstt^Mi8a, i 8 b <nmm±si>izm$z&)\zm 

»ttl5a, 1 5 btf>— iSfi— fe^07y- Kfttfil 

3 a, I3bl:«$ti, -toteifittj&y- K*tttRl 

4 b, i4ci:*tt§ji«. &-ttmm&m& i 8 a , i 

»»r6C^«:BSit^S«»*»iajh»tt-j 6a. 16 
[0 0 5 1 ] :oj:?/j:f20|li«ii:«5Ma 

*-fc/KD**El 3 a, 13b, 13c, 14 

a, i4b, 1 4 c&mui,ti j 2gi<7>nfa<nMm<7>&5 

tt^tSo Lfc^oT, irA-^s/^COft 

- Kxy K^u— b 1 la(c«*.feixfc*$*j«AP l 1 
[0 0 5 2 ] £*±, LfcB 2 OHMKO»«t?tt % 1? 

[0053] cm 3 <wmM<Dffim % z <Dmm<ommx 
is, mum 2<Dmifa<Di&m<DMm:&*ffl<Dmftm&tpfo 

«fc5MU ltv>sr / - Ki:M?ti5 J: 

^t5 0 111(4, StJl2bfcm2 OHMco^tlr*ift^L 

[oo54] mil &&m-r z> t , **«»osswwb 2 0 

l&K £ ttfc«itom&ir/U/^ s> ^ 1 0 a , 10b 

£*iT^s. mismffi-fe/u^jx^ i o a, 1 

o bnmut&frs 2 o osrr/ — k^u— h£ l 

0bli^>v, ^y-KxyKT'U'-h^c, 1 2 d & 

[0055] 011T-, &^/g 2 0 0 <7>_bT(Offirgi-5 
Mt/U/^^ 10a, 1 0 b(D^^I4 3lC0"t^^ 
Ml8a, 18 b, 18 c, 1 8 d £r:fr IT — 3?'J(-IE 

«**tTv*a«is*#-t-6 0 «na^fflvi8a, is 

b, 18 c, 1 8 d ia3«««tt*B*f 1 5 a , 15 b, 
15c, 1 5 d #ttlt5. 1 5 a , 1 
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5b, 15c, 15d <F>Q* te&H®<D± /IscpX—iMl? 
^7;-KM«13a, 13b, 13e, 13f« 
M^n, tOft«tt*y-K»Sfil4b, 14c, 1 

4d, HeMssns. tfcinesmi s a, 1 

8 b, 18 c, 18d(7)^y-KM»{C|j:^t/K^7 
Ka>fcM»-r5*»##y- K«t»»t5^t«: 
»Jt-#-S«»*»iaih»#f 16a, 16b, 16c, 1 
6 d^tlfSo 

[0 0 5 6 ] ffilB Lfc J; 9 fc*iftfc::l3l^-t\ 

10 ^mum^M2 o o^t/jsstt*. rn^t-mz o oiznt 

<n_HT<o&-tsu<DT J - H W»*WJ*A $ ft 1 
1 lbirftHJSi 1 2b#Kg£ft£ 0 HtJiEffi^JI 2 0 0 
SrMlci^nii, 01 2M^Lfc:J:5k:, 
1 b £ tfcB9i 112b te±T<^&-fcr A-'* y it 1 0 a , 

iob-c&ii£jh,, -to--«^«3a^i»»<D«A/i« 

[0 0 5 7] J^T, S5a*L£:»l ^I%^li^^3 

^ [0 0 5 8] [-fe^Sr*fift-rs»iRiO§!iSiaa] 

C*&;fc£ I P ASJgXt/Syo^^^^^V (Na f i o 
n) »«*«^LT*«-f ^^Sr«aufc*lc*6--*» 
»Ofca&t£j®$R&SL;fco t7-rtyi 1 2 
^^^«rH 2 S0 4 , H 2 0 2 {^l:^^lUcilcD 

i (i^^^-^tK) r-y y^t, *7i'—tf>&m\<^xii® 

=>-ir^ >^L*:^, ^W2X3cm 2 i/^J; 

j<? [0059] mwto&m&umiak 
%m*9mrrz>tz#>\zmmm (To ray 090) 

imrex K S 6 ) /^^^PTFE (Poly — 
tetra — f luoro — ethyl ene : ft ]) t 
h77^tnxfi,y) £i : i|c^LT*J:*lc»! 

iXfc«»««S«<0*ffifc«*»5fc (Vulcan X 
CR) ^PTFE, I PASttX^ig^Snfc^y 

^ <nm&<nfz£>[z 3 5 o^otaSr^^SLTt^, y 

mfo^<§]»rLfc e 

[0 0 6 0] mE«S**tt1RW«-«c*3^T. SMcttofcafr 
^7ny (S^SS) feltt, »A*ixS««*>S 

ZZMffi-tZo wttM:*B4»»No. 5,9 9 8, 
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[0 0 6 1 ] &fcLfr*ju<nitft\z y 

1. 5mmOf^O«$S (Toray 1. 5 t) 
[0 0 6 2] (^(D^CO^j^SR^-) ^/^(DMmWt^ 
U ^tf>^£h*l 0 0 AzmJeATT^-Sr t^M^^\ 

[0063] ry-Kxy k^i — hZLi?* y— k^>- 

fc, romiftjfeffwt, **&ttfiMfc1S* LTffflB*»* 
MMlt;w^^|:^l, EE*«rl. 5xio 5 
Pa (1. 5Bar) I^U^h^^t^hy (S 
toichiometry: Yb^fi^m^tfc) 

[0 0 6 4] ^t^J: 5 K brfT*o/t**W«c«5JB» 

/l"<y?<Dm.&mtmffiMte&* l V, lOOOmAT 
h^>ti 0 01 3\*. Kfta (RT, Room Tempe 
r a t u r e) T^ff^^iXfcfFiffiT-^ btLfc^^S 
£ffl;ftmjE£oi£g$j®0T-#>5 o Bi30»tt«Htt, 

ttHd&A (PH 2 =1. 5X10 5 Pa (1. 5Ba 
r) ) , (PH 2 = 1. 5X10 5 Pa (1. 5 

Bar) ) , ^ffiMcJS-caiWJiSJH. (PH 2 =1. 3X 
10 5 Pa (1. 3Bar) ) WZO(7)^TTl#btl 

[0065] mi 3^e>^e>^*j: 5ic, &&m\zmz> 

[0 0 6 6 ] 

y ? <n mm. » ir /u r * tzmmw*i& 9 << >- * *r-r 
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[0067] m\z, xtitt^ mm&m&m,m 
[0068] *«wfcj:ntf, 

fcbQ<o*i££r. ffi3&<Di?/u<^*#£^T-# 5 J: 9 ftfl£ 
itMiy ^ £r Starrs n £**t-#5 0 

[0 0 6 9 ] ^Sgi^^ixtf, 

[0070] ^lt, 

mmm mmm-t ?\"*y>? «r«ew- zzt&xzz* 

[0 0 7 1 ] £A_L, *««ttBffifc^S*ifc*lo|Mfc 

m 3 o^tt«r# #c Lxmwz titz 

[Hi] t**^«»«»m««-feyu^^^<75«i&S:«s: 

[S3] S2(c^-r*5iwc«5iR^a?fefflma«-fe^ 

[0 5] H2^-r4c«n^«««»«ttAW««^^ 

[06] H5 0A-A«iBBT*)5. 

[0 7] **KC^5i»3Nf«?fe^*«ffiir/u^y^jca 

[0 8] **WC#5JI»*f«?6fflmSffi-fe/u^^^(cj[g 
5» **»Ui«+»«HT4>S. 
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[0 9] *&mtz«&mmmfammw&*jis'<y?<D9s 

So 

[011] *&m\zmzmmmi&mMmm±;i''<y?<D 

[01 2] **Wt«S«»«ftffl*««-ir^y^o 
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[013] *»Wfc«S*»«»«m««-lr/u^jx^O 

l o IM)tiA«sgt^ v * 

11 ts#ry- k^i — h 

12 ^y-Kxy Kyi/-h 
13a »f7y- K^^tg 
14b *y-K««« 
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